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INSTRUCTIONS:
(1) CALCULATORS MAY BE USED IN WHICH CASE ANSWERS MUST
BE CORRECT TO TWO DECIMAL PLACES.
(2) ANSWER ALL FIVE QUESTIONS.
(3) SHOW ALL NECESSARY CALCULATIONS.
(4) DRAW ALL NECESSARY ARROWS.
(5) USE CORRECT VECTOR NOTATION (BY USING BARS)
QUESTION 1
(1.1) Sketch the solution space of the following system of inequalities:
2x− y ≥ 2, 5x+ 2y < 10, y + 1 ≤ 0 and x− y > 3. (6)
(1.2) Suppose x and y litres of two types X and Y of fruit juices are to be mixed, respec-
tively. The following table shows the percentage amounts of nutritional ingredients
A and B which are in the two types of juices. The table also shows the maximum
percentage required of each ingredient in the mixture: (4)
Ingredients Type X Type Y Mixture
Capacity
A 8% 5% 8%
B 4% 6% 4.8%
Write down all the equations and/or inequalities which x and y must satisfy for a mixture
of 5 litres.
[10]
QUESTION 2
(2.1) Suppose the (shortest) distance of a point P from the Y -axis is 15m and its y-
coordinate is 8m. Also, assume that zˆ is directed upwards.
(a) How far is P from the origin? (2)
(b) Find the angle of elevation of P relative to O, assuming also that the distance of
P from the Z-axis is 10m, and that P is above the horizontal XY -plane. (2)
(2.2) Consider the point P (−5,−2, 14)
(a) How many degrees is OP West of South if we assume that the positive X- and
Y -axes are directed East and North respectively? (3)
(b) What is the shortest distance of P from the X-axis? (3)
[10]
2
QUESTION 3
In the following figure, BF = FC, AD : DB = 2 : 3 and EG : GB = 3 : 4. Find the ratio
AE : EC.
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[HINT: You may apply the auxiliary result (AR) to each side of BC = 2BF .] [10]
QUESTION 4
(4.1) Suppose BD = 2AD and BC. n¯ = 2AC · n¯. Prove that n¯ ⊥ CD. (5)
(4.2) Let c¯ = 4a¯− 3b¯ where |a¯| = 3, |c¯| = 12 and 6 (a¯; c¯) = 60◦. Find |b¯|.
[HINT: write b¯ i.t.o. a¯ and c¯.] (5)
[10]
QUESTION 5
(5.1) Suppose Π is the plane whose equation is 4x− 3z = 2 and a¯ = 14xˆ+ 5yˆ + 2zˆ.
(a) Calculate the acute angle which a¯ makes with the plane Π. (3)
(b) Find the (vector) projection a¯
Π
of a¯ onto Π. (3)
(5.2) Find the (smallest) distance of the point P (3,−3, 2) from the plane whose equation
is 8x− 15y = 1. (4)
[10]
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